The role of dietary long chain fatty acids in mitochondrial structure and function. Effects on rat cardiac mitochondrial respiration.
To evaluate the effect of dietary rapeseed oils on cardiac mitochondrial function and metabolic conservation of energy, male weanling rats derived from the Sprague-Dawley strain were fed three rations containing either 15% (w/w) soybean oil, low erucic acid rapeseed oil or a high erucic acid rapeseed oil. Cardiac mitochondria were isolated for measurement of mitochondrial respiratory functions. Pyruvate and malate plus malonate or succinate plus amytal, or alpha-ketoglutarate and malate plus malonate were utilized as substrates for oxidative phosphorylation. Net rates of state 3 oxygen uptake and therefore ATP synthesis were found to decline with chronic feeding of the 15% (w/w) oil containing diets. Significantly reduced ADP/O ratios were observed for groups fed high erucic acid rapeseed oil containing diets for 11 days. Decreased ADP/O ratios were also observed for groups fed high or low erucic acid rapeseed oils for 112 days. When pyruvate and malate plus malonate were utilized as substrates, reduced rates of ATP synthesis were observed after chronic feeding of high erucic acid rapeseed oil diets. Only prolonged feeding of low erucic acid rapeseed oils resulted in significant alterations in the efficiency of oxidative phosphorylation.